Text 54
Local animal genetic resources might be characterized by specific and inheritable phenotypes 55 with relevant importance for current or potential future use in breeding programs or for many other 56 purposes, including the definition of new biological models or to understand mechanisms of 57 biological adaptations to different environments (Leroy et al. 2016) . 58
Casertana is an endangered autochthonous pig breed mainly raised in the Central-South of Italy, 59
accounting for about 100 boars and sows currently registered to its herd book (ANAS 2016) . 60
Casertana pigs are usually raised in extensive or semi-extensive systems to produce niche pork 61 products. This local breed is considered the descendant of the influential Neapolitan breed of the late 62 18th and 19th centuries that was used to improve British pig populations from which several modern 63 commercial breeds were derived (Porter 1993) . Casertana pigs are characterized by a black or grey 64 coat colour, wrinkled skin, forward ears, two goatlike wattles (not always present) and a typical, 65 almost complete, hairless phenotype. This later characteristic is also reported in one of its local names, 66
i.e. Pelatella (that means plucked or bald). Despite the hairless phenotype is the characteristic 67 phenotype of this breed, Casertana population shows some variability for this trait, including animals 68 having from almost complete absence of hairs (hairless; the most common pigs) to few animals 69 having abundant hairs (normal-haired pigs; Figure 1a ). The hairless phenotype is also present in other 70 pig breeds like the Creole hairless Mexican breed (also known as Pelón Mexicano) and the black 71 hairless Iberian strains, including the Guadyerbas strain maintained as isolated population (Toro et th centuries (Porter 1993) , suggesting a potential common origin of the hairless phenotype. 75
Hairless or hairlessness in pigs can be better described as hypotrichosis or congenital deficiency 76 of hairs, as animals classified as "hairless" usually show a small number rather than a complete 77 absence of hairs. Roberts & Carroll (1931) in Iberian pigs but no association with this trait was reported (Fernández et al. 2003 (Fernández et al. , 2006 any distinction between possible different hair levels that could not be precisely recorded in outdoor 96 animals. Casertana breed offers a unique possibility to investigate this phenotype that is segregating 97 within the same population. This is one of the first population based genome wide study in a local pig 98 breed that is not only useful to characterize a breed specific trait but also to obtain basic biology 99 information that could be important to better define an interesting animal model for alopecia or related 100 phenotypes in humans (Shimomura 2012) . 101
Blood or hair roots were collected from all these Casertana pigs raised in six different farms 102 (having from 5 to 49 pigs each, with unknown relationships) and extracted DNA was used for 103 genotyping with the Illumina PorcineSNP60 BeadChip v.2 (Illumina, Inc., San Diego, CA, USA) 104 interrogating 61,565 single nucleotide polymorphisms (SNPs). Genotyping data were processed with 105 6 PLINK 1.9 software (Chang et al. 2015) using the following criteria to filter SNPs: call rate >0.9, 106 minor allele frequency >0.01 and Hardy-Weinberg equilibrium P>0.001. A total of 36,533 autosomal 107 SNPs assigned to a unique position in the Sscrofa11.1 genome version was then used in the GWAS 108 that was carried out by applying the univariate mixed model of GEMMA (Zhou & Stephens 2012) . 109
The centered relatedness matrix calculated from SNP genotypes was included in the model to correct 110 for population stratification. Figure S1 reports the genomic inflation factor (λ) and quantile-quantile 111 (Q-Q) plot, obtained with GenABEL (Aulchenko et al. 2007) . Figure 1b reports FST analysis was performed on the same dataset using PLINK 1.9 software. Missing SNPs were 118 imputed using the Beagle 3.3.2 software (Browning and Browning, 2009 ). Figure 1c were considered as the most divergent across the comparison and therefore retained for subsequent 121 evaluation (Table 1) . A total of 8 SNPs was above the selected threshold: one on SSC4, one on SSC2, 122 two on SSC7 (170.17 kb apart), two on SSC15 (1.14 Mb apart) and two on SSC17 (32.00 kb apart). 123
The comparison among GEMMA and FST genome-wide analyses identified two overlapping 124 regions encompassing two SNPs on SSC7 and two SNPs on SSC15 that constituted the 1.14 Mb 125 region previously mentioned (Table 1) . A total of eight and nine genes were annotated in the SSC7 126 and SSC15 regions, respectively (in a window ±500 kb from the first and the last SNPs; Table 1 ). 127
The most plausible candidate gene in the SSC7 region was the forkhead box N3 (FOXN3) gene 128 
